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(54) METHOD AND APPARATUS FOR GENERATING, TRANSMITTING, AND RECEIVING A DATA 
FRAME IN A WIRELESS COMMUNICATION SYSTEM

(57) The present invention relates to a technique re-
lating to a method and apparatus for generating, trans-
mitting, and receiving a data frame having a newly pro-
posed format in a wireless communication system. Ac-
cording to the technique, the method for generating a
data frame in a wireless communication system compris-
es the following steps: generating at least one first sub-

frame; generating at least one second subframe; and
generating a data frame including the first and second
subframes, wherein the first and second subframes in-
clude length information of a MAC protocol data unit (MP-
DU) contained in the first and second subframes, and
the length information of the MPDU contained in the sec-
ond subframe is zero.
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Description

[Technical Field]

[0001] The present invention relates to methods and
apparatuses for generating, transmitting and receiving a
data frame in a wireless communication system, and
more particularly, to methods and apparatuses for gen-
erating, transmitting and receiving a data frame in a newly
suggested format.

[Background Art]

[0002] A wireless communication system, for example,
a wireless local area system (WLAN) defined in IEEE
802.11 supports a basic service set (BSS) including an
access point (AP) serving as an access point of a distrib-
uted system (DS) and a stator (STA).
[0003] According to IEEE 802.11, which is an interna-
tional standard of the WLAN, in a media access control
(MAC) layer, data is processed in a data unit called a
MAC protocol data unit (MPDU). Here, in order to in-
crease efficiency of the MAC layer for a speed of a phys-
ical (PHY) layer, IEEE 802.11 has suggested a method
of aggregating a plurality of MPDUs to allow the aggre-
gated MPDUs to be processed in a single data unit in the
physical layer. The aggregated MPDU is called A-MPDU.
[0004] Meanwhile, recently, research into a method for
simultaneously transceiving data from/to a plurality of re-
ceiving terminals in the same transmission period using
a multi-channel and a multi-user multiple-input multiple-
output (MU-MIMO) has been actively conducted.

[Disclosure]

[Technical Problem]

[0005] The present invention provides methods and
apparatuses for generating, transmitting and receiving a
data frame in a new data frame format in a wireless com-
munication system.
[0006] The present invention also provides methods
and apparatuses for generating, transmitting and receiv-
ing a data frame allowing temporal lengths of data frames
transmitted to each of a plurality of receiving terminals
to be the same in a wireless communication system si-
multaneously transmitting data to the plurality of receiv-
ing terminals in the same transmission period.
[0007] The foregoing and other objects, features, as-
pects and advantages of the present invention will be
understood and become more apparent from the follow-
ing detailed description of the present invention. Also, it
can be easily understood that the objects and advantag-
es of the present invention can be realized by the units
and combinations thereof recited in the claims.

[Technical Solution]

[0008] In an aspect, a method for generating a data
frame in a wireless communication system includes gen-
erating at least one first subframe, generating at least
one second subframe, and generating a data frame in-
cluding the first and second subframes. The first and sec-
ond subframes include length information of media ac-
cess control (MAC) protocol data units (MPDUs) included
in the first and second subframes, and the length infor-
mation of the MPDU included in the second subframe is 0.
[0009] In another aspect, a method for transmitting a
data frame in a transmitting apparatus in a wireless com-
munication system includes generating a data frame in-
cluding at least one first subframe and at least one sec-
ond subframe, and transmitting the data frame to a re-
ceiving terminal. The first and second subframes include
length information of MPDUs included in the first and
second subframes, and the length information of the MP-
DU included in the second subframe is 0.
[0010] In another aspect, a method for receiving a data
frame in a receiving terminal in a wireless communication
system includes receiving a data frame transmitted from
a transmitting terminal and including at least one first
subframe and at least one second subframe, and trans-
mitting an ACK frame for the data frame to the transmit-
ting terminal. The first and second subframes include
length information of MPDUs included in the first and
second subframes, and the length information of the MP-
DU included in the second subframe is 0.
[0011] In another aspect, a device for generating a da-
ta frame in a wireless communication system includes a
first frame generator for generating at least one first sub-
frame, a second frame generator for generating at least
one second subframe, and a third frame generator for
generating a data frame including the first and second
subframes. The first and second subframes include
length information of media access control (MAC) proto-
col data units (MPDUs) included in the first and second
subframes, and the length information of the MPDU in-
cluded in the second subframe is 0.
[0012] In another aspect, a device for transmitting a
data frame in a transmitting apparatus in a wireless com-
munication system includes a frame generator for gen-
erating a data frame including at least one first subframe
and at least one second subframe, and a frame trans-
mitting unit for transmitting the data frame to a receiving
terminal. The first and second subframes include length
information of MPDUs included in the first and second
subframes, and the length information of the MPDU in-
cluded in the second subframe is 0.
[0013] In another aspect, a device for receiving a data
frame in a receiving terminal in a wireless communication
system includes a frame receiving unit for receiving a
data frame transmitted from a transmitting terminal and
including at least one first subframe and at least one sec-
ond subframe, and a frame transmitting unit for transmit-
ting an ACK frame for the data frame to the transmitting
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terminal. The first and second subframes include length
information of MPDUs included in the first and second
subframes, and the length information of the MPDU in-
cluded in the second subframe is 0.

[Advantageous Effects]

[0014] According to the present invention, it is possible
to provide a new data frame format that may be used in
a wireless communication system.
[0015] In addition, according to the present invention,
a data frame format based on an existing specification
is provided, thereby making it possible to ensure com-
patibility in the transceiving of a data frame.
[0016] Further, according to the present invention, in
the wireless communication system, the data frame is
generated so that the temporal lengths of data frames
transmitted to each of the plurality of receiving terminals
in the same transmission period are the same, thereby
making it possible to solve a frame reception-disabled
problem that occurs due to a difference in a length be-
tween the data frames.

[Description of Drawings]

[0017] FIG 1 is a diagram for explaining a structure of
an aggregated MAC protocol data unit (A-MPDU).
[0018] FIG 2 is a diagram for explaining an acknowl-
edge method according to reception of a data frame.
[0019] FIG. 3 is a diagram for explaining a method for
transceiving a data frame and an acknowledge frame.
[0020] FIGS. 4 and 5 are diagrams for explaining a
data frame according to an embodiment of the present
invention.
[0021] FIG. 6 is a diagram for explaining a method for
transceiving a data frame and an acknowledge frame
according to the present invention.
[0022] FIG. 7 is a diagram for explaining a method for
generating a data frame according to an embodiment of
the present invention.
[0023] FIG. 8 is a diagram for explaining a method for
transmitting a data frame according to an embodiment
of the present invention.
[0024] FIG. 9 is a diagram for explaining a method for
receiving a data frame according to an embodiment of
the present invention.

[Mode for Invention]

[0025] Hereinafter, most preferred embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings so that those skilled
in the art may easily implement the spirit of the present
invention. The above-mentioned objects, features, and
advantages will become obvious from the following de-
tailed description provided in relation to the accompany-
ing drawings. Further, in describing the present invention,
when a detailed description of well-known technology as-

sociated with the present invention may unnecessarily
make unclear the spirit of the present invention, a detailed
description thereof will be omitted.
[0026] FIG. 1 is a diagram for explaining a structure of
an aggregated MAC protocol data unit (A-MPDU).
[0027] As shown in FIG. 1, the A-MPDU frame includes
a plurality of (where n indicates a natural number) of sub-
frames. The subframe includes a delimiter, an MPDU,
and a pad. The delimiter is positioned in front of the MPDU
and used to identify the MPDU. The standard specifies
a gap between two starting positions for two consecutive
subframes has a size of integer times of 32 bits, that is,
4 bytes. Here, the pad is used to allow the gap between
two starting positions for two subframes has a size of the
A-MPDU to be integer times of 32 bits. Therefore, as
shown in FIG. 1, a final subframe does not include the
pad. The pad may have a size of 0 to 3 bytes.
[0028] The delimiter includes MPDU length informa-
tion, a cyclic redundancy check (CRC) for ensuring in-
tegrity of the delimiter, and a signature characterizing the
delimiter.
[0029] FIG 2 is a diagram for explaining an acknowl-
edge method according to reception of a data frame.
[0030] As shown in FIG. 2, a second terminal that has
received the A-MPDU 201 shown in FIG. 1 transmitted
from a first terminal transmits an acknowledge frame 203
to a transmitting apparatus according to a preset ac-
knowledge policy. Here, the second terminal receives
the A-MPDU, and then transmits a block acknowledge
(ACK) frame to the first terminal after a short inter frame
space (SIFS). The second terminal may also transmit the
block ACK frame to the first terminal after it receives a
separate block ACK request frame. However, in order to
increase transmission efficiency in the MAC layer, a
method of transmitting the block ACK frame without the
separate block ACK request frame is mainly used.
[0031] Meanwhile, the demand for an increase in data
throughput provided from a single basic service set (BSS)
has recently increased. As a method for increasing the
throughput, a multi-user multiple-input multiple-output
(MU-MIMO) technology and a multi-frequency channel
technology have been mainly studied. In the case of using
these technologies, a single terminal may simultaneously
transceive data from/to a plurality of terminals through a
multi-path using a multi-channel or a MU-MIMO. There-
fore, the throughput of the BSS may be significantly in-
creased.
[0032] However, when communication is performed
using the multi-path, transmission and reception may not
be simultaneously performed with respect to each path.
For example, when the first terminal performs communi-
cation using second and third channels, it may not receive
data through the third channel while transmitting data
through the second channel. That is, the first terminal
may simultaneously transmit the data through the second
and third channels or simultaneously receive the data
through the second and third channels.
[0033] Therefore, when the plurality of terminals trans-

3 4 



EP 2 498 411 A2

4

5

10

15

20

25

30

35

40

45

50

55

ceives data frames using the multi-path and lengths of
the data frames transceived through each path are dif-
ferent, a problem may occur in transceiving the data. A
more detailed description thereof will be provided with
reference to FIG. 3.
[0034] FIG. 3 is a diagram for explaining a method for
transceiving a data frame and an acknowledge frame.
[0035] As described in FIG 2, the receiving terminal
transmits the ACK frame for the received data frame.
Therefore, a difference occurs in the times in which the
receiving terminal transmits the ACK frames according
to the lengths of the received data frames. When the
plurality of terminals transmit the ACK frames through
the multi-path, a difference may occur in transmission
times of the ACK frames for each path.
[0036] More specifically, as shown in FIG. 3, since a
temporal length of a data frame 301 transmitted from a
first terminal to a second terminal is shorter than that of
a data frame 303 from the first terminal to a third terminal,
the second terminal may transmit an ACK frame 305 to
the first terminal while the third terminal receives the data
frame 303 from the first terminal. Therefore, even though
the second terminal transmits the ACK frame 305 to the
first terminal after a SIFS, collision between the data
frame 303 and the ACK frame 305 may occur. In this
case, since the second terminal transmits the ACK frame
305 to the first terminal while the first terminal transmits
the data frame 303 to the third terminal, a problem that
the first terminal does not receive the ACK frame from
the second terminal may occur.
[0037] The present invention suggests a new data
frame format for solving the above-mentioned problem.
A data frame according to the present invention further
includes a subframe including data length information,
which is 0. Here, a fact that the length information is 0
means that the data is not actually included in the sub-
frame. For example, when the data frame is an aggre-
gated MPDU frame, the MPDU length information be-
comes 0, that is, an MPDU length value becomes 0. That
is, the data frame according to the present invention fur-
ther includes the subframe allowing temporal lengths of
data frames transmitted to each of a plurality of terminal
to be the same, thereby making it possible to solve the
above-mentioned problem.
[0038] For example, when a temporal length of a first
data frame to be transmitted through a first channel is 5
and a temporal length of a second data frame to be trans-
mitted through a second channel is 4, a subframe in which
the MPDU length information is 0 may be additionally
included in the second data frame. Therefore, temporal
lengths of the first and second data frames may become
the same, and terminals receiving each of the first and
second data frames may transmit ACK frames without
collision of the frame.
[0039] Meanwhile, a size of the data frame according
to the present invention may be determined according to
a preset size in a specification of a communication sys-
tem. In addition, the data frame according to the present

invention may further include a pad allowing the size of
the data frame to coincide with the preset size.
[0040] Hereinafter, the present invention will be de-
scribed in detail with reference to the accompanying
drawings. A case in which a data frame is an aggregated
MPDU (A-MPDU) is described by way of example with
reference FIGS. 4 and 5.
[0041] FIGS. 4 and 5 are diagrams for explaining a
data frame according to an embodiment of the present
invention.
[0042] As shown in FIG. 4, a data frame according to
the present invention includes a subframe 401 and a pad-
ding delimiter 403. Here, the data frame according to the
present invention may include at least one subframe and
at least one padding delimiter. In FIG. 4, n indicates a
natural number.
[0043] The padding delimiter 403 includes length in-
formation of an MPDU, a CRC, and a signature, similar
to the above-mentioned delimiter. However, since the
MPDU is not positioned after the padding delimiter 403
according to the present invention, the length information
of the MPDU including the padding delimiter 403 be-
comes 0. That is, the padding delimiter 403 corresponds
to the above-mentioned subframe having the MPDU
length information of 0.
[0044] The number of padding delimiters 403 may be
determined so that temporal lengths of data frames trans-
mitted to each of a plurality of receiving terminals in the
same transmission period are the same. That is, when
the number of padding delimiters 403 may be determined
so that when the data frames are simultaneously trans-
mitted to each of the plurality of receiving terminals in the
same transmission period through a multi-channel or an
MU-MIMO scheme, the temporal lengths of the data
frames transmitted to each of the plurality of receiving
terminals in the same transmission period are the same.
For example, the number of padding delimiters may be
determined based on a data frame having the longest
length among the data frames transmitted through each
channel.
[0045] Meanwhile, a gap between starting points of two
subframes may be determined so as to be integer times
of a preset unit size. For example, when the unit size is
4 bytes, the gap between starting points of two subframes
may be integer times of 4 bytes. Therefore, a size of the
subframe 401 may be integer times of 4 bytes. Here, the
padding delimiter 403 may have the above-mentioned
unit size. When a plurality of padding delimiters are used,
sizes of each of the plurality of padding delimiters become
integer times of 4 bytes.
[0046] Here, the data frame according to the present
invention may further include a first adding pad 402. The
first adding pad may be positioned between the subframe
and the padding delimiter. The first adding pad is used
to allow time intervals of each of the subframe and the
padding delimiter to be integer times of a preset unit size.
The padding delimiter 403 may be a subframe having
the MPDU length of 0. As a result, the first adding pad
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402 is used to allow the time intervals of each of the
subframes to be integer times of the preset unit size.
[0047] That is, in the case of the A-MPDU shown in
FIG. 1, the pad is not included in the final subframe. How-
ever, the data frame according to the present invention
may further include the first adding pad 402. The gap
between two subframes and the padding delimiter may
become integer times of the preset unit size by the first
adding pad 402. In addition, a size of the data frame
including the first adding pad, the subframe, and the pad-
ding delimiter may become integer times of a preset unit
size. For example, when the unit size is 4 bytes, the first
adding pad may have a size of 0 to 3 bytes.
[0048] Meanwhile, a transmitting terminal of the data
frame may provide the data frame to a receiving terminal
in a state in which length information of the data frame
is allowed to be included in a separate signal field so that
the receiving terminal of the data frame may easily de-
code the data frame. Here, the length information of the
data frame included in the signal field may be a value
obtained by adding the length of the subframe to the
length of the first adding frame. When the MPDU length
information of the padding delimiter 403 is 0, the length
information of the data frame included in the signal field
may not include the length information of the padding
delimiter 403.
[0049] The above-mentioned data frames are proc-
essed in a physical layer of the transmitting terminal in
preset modulation and coding schemes and are trans-
mitted to a plurality of receiving terminals through a multi-
path, for example, a multi-channel or an MU-MIMO. Here,
when the modulation and coding schemes, that is, mod-
ulation and coding scheme (MCS) levels, used to trans-
mit data to each of the plurality of receiving terminals are
different, it may be difficult to coincide the temporal
lengths of the data frames transmitted in the physical
layer through the multi-path with each other only using
the above-mentioned first adding pad and padding de-
limiter. The modulation and coding scheme may be
changed according to the MCS level.
[0050] More specifically, the data frame is generally
processed in a preset symbol unit in the physical layer.
For example, in the case in which an orthogonal frequen-
cy division multiplexing (OFDM) scheme is used, the data
frame is processed and transmitted in an OFDM symbol
unit (e.g. 4 Ps) in the physical layer. That is, since the
aggregated MPDU is reprocessed in the preset modula-
tion and coding schemes in the physical layer for trans-
mission to the receiving terminal, even though the first
adding pad and the padding delimiter are used, the tem-
poral length of the data frame transmitted in the physical
layer through the multi-path may not coincide with the
preset symbol unit.
[0051] Therefore, the data frame according to the
present invention may include a second adding pad 405.
When the data frame is transmitted in the physical layer
in the preset modulation and coding scheme, the tempo-
ral length of the data frame in the physical layer may be

integer times of a preset unit length. Here, the unit length
may be, for example, the above-mentioned OFDM sym-
bol unit, and the second adding pad may have a size of,
for example, 0 to 3 bytes. In this case, a physical protocol
data unit (PPDU), which is a data processing unit of the
physical layer, may include the first adding pad, the pad-
ding delimiter, the second adding pad, and the pad of the
physical layer.
[0052] As a result, according to the present invention,
the temporal lengths of the data frames transmitted to
each of the plurality of receiving terminals in the same
transmission period may become the same, and the re-
ceiving terminals receiving the data frames may transmit
the ACK frames without collision of the frames. The first
adding pad, the padding delimiter 403, and the second
adding pad 405 may be included in the data frame so
that they are sequentially positioned after the subframe
401.
[0053] Meanwhile, a data frame of FIG. 5 has the same
configuration as that of the data frame of FIG. 4 and cor-
responds to the data frame of FIG 4. However, in the
case of FIG 4, the subframe 501 is represented by the
delimiter, the MPDU, and the pad; however, in the case
of FIG. 5, a first subframe 501 is represented by a sub-
frame block.
[0054] As shown in FIG. 5, the data frame of FIG. 5
according to the present invention includes a first sub-
frame 501, a first pad 503, a second subframe 505, and
a second pad 507. The data frame according to the
present invention may include at least one first subframe
and at least one second subframe. In FIG 5, n indicates
a natural number.
[0055] The first subframe 501 of FIG. 5 corresponds
to the subframe 401 of FIG. 4, and the second subframe
505 of FIG 5 corresponds to the padding delimiter 403
of FIG. 4. That is, the second subframe 505 may be a
delimiter. The first pad 503 of Fig. 5 corresponds to the
first adding pad of FIG. 4, and the second pad 507 of FIG
5 corresponds to the second adding pad 405 of FIG. 4.
[0056] As described above, a size of the data frame
may be integer times of a preset unit size. The first pad
503 may be called an alignment pad since it is used to
allow time intervals of each of the first and second sub-
frames 501 and 505 to be integer times of a preset unit
size. In addition, the second subframe 505 may be called
a null subframe since it does not include a MPDU and
has data length information of 0. The second pad 507
may be called a MAC pad so that it is distinguished from
a pad added to a PPDU in the physical layer.
[0057] Meanwhile, although the case in which the data
frame is the aggregated MPDU has been described by
way of example with reference to FIGS. 4 and 5, the data
frame may also include data in other format than the MP-
DU, provided in the first subframe thereof. Further, even
in this case, the second subframe, the first pad, and the
second pad may be included in the data frame. The sec-
ond subframe, the first pad, and the second pad are not
always included in the data frame but may be included

7 8 



EP 2 498 411 A2

6

5

10

15

20

25

30

35

40

45

50

55

in the data frame according to the lengths of the data
frames transmitted to each of the plurality of receiving
terminals in the same transmission period, the preset unit
sizes of the data frames, the MCS levels, and the like,
as described above.
[0058] FIG. 6 is a diagram for explaining a method for
transceiving a data frame and an acknowledge frame
according to the present invention.
[0059] FIG. 6 shows a case in which a first terminal is
to transmit each of first and second data frames 601 and
603 to each of second and third terminals using two chan-
nels. Here, as shown in FIG. 6, the first data frame 601
has a temporal length shorter than that of the second
data frame 603.
[0060] According to the present invention, the first ter-
minal generates the first data frame 601 including the
padding delimiter 403 and transmits the generated first
data frame 601 to the second terminal. The first terminal
may generate the first data frame 601 so as not to include
the padding delimiter or so as to include at least one
padding delimiter according to a temporal length of the
second data frame 603.
[0061] As a result, a time in which the second terminal
transmits an ACK frame may be delayed by a length of
the padding delimiter 403. Therefore, when the second
and third terminals receive each of the first and second
frames 601 and 603 and then transmit the ACK frames
after an SIFS, collision between frames may be prevent-
ed. Meanwhile, the first terminal may generate the first
data frame 601 further including the first pad 503 and the
second pad 507.
[0062] Hereinafter, methods for generating, transmit-
ting and receiving a data frame in a wireless communi-
cation system according to the present invention will be
described in detail with reference to FIGS. 7 to 9 together
with FIGS. 4 to 6. Here, a data frame may be the data
frame described with reference to FIGS. 4 and 5, and a
wireless communication system may be a wireless local
area network (WLAN) system. A method for generating
a data frame in an apparatus for generating a data frame
will be described by way of example with reference to
FIG. 7, and a method for transmitting a data frame in an
apparatus for transmitting a data frame will be described
by way of example with reference to FIG 8. In addition,
a method for receiving a data frame in an apparatus for
receiving a data frame will be described by way of exam-
ple with reference to FIG 9. The apparatuses for gener-
ating, transmitting and receiving a data frame may be a
communication apparatus including an access point, a
station, a terminal, or the like, and the terminal is a con-
cept including the access point and the station.
[0063] FIG. 7 is a diagram for explaining a method for
generating a data frame according to an embodiment of
the present invention. As shown in FIG. 7, the method
for generating a data frame according to the present in-
vention starts from operation (S701).
[0064] In operation (S701), an apparatus for generat-
ing a data frame generates at least one first subframe.

[0065] In operation (S703), the apparatus for generat-
ing a data frame generates at least one second subframe.
Here, the first and second subframes include length in-
formation of media access control (MAC) protocol data
units (MPDUs) included in the first and second sub-
frames, and the length information of the MPDU included
in the second subframe is 0. The data frame may be an
aggregated MPDU (A-MPDU) frame. In this case, the
second subframe may be a delimiter.
[0066] Then, in operation (S703), the apparatus for
generating a data frame may generate at least one sec-
ond subframe so that temporal lengths of data frames
transmitted to each of a plurality of receiving terminals in
the same transmission period are the same. That is, when
the data frames are transmitted to each of the plurality
of receiving terminals in the same transmission period
through a multi-channel or an MU-MIMO scheme, the
apparatus for generating a data frame may generate the
second subframe so that the temporal lengths of the
transmitted data frames are the same.
[0067] In operation (S705), the apparatus for generat-
ing a data frame generate a data frame including the first
and second subframes. Time intervals of each of the first
subframes may be determined so as to be integer times
of a preset unit size, and each of the second subframes
may have a unit size. For example, the unit size may be
4 bytes.
[0068] Meanwhile, the method for generating a data
frame according to the present invention may further in-
clude generating a first pad included in the data frame.
Here, the sum of sizes of the first subframe and the first
pad becomes integer times of a preset unit size. That is,
the first pad is used to allow time intervals of each of the
first and second subframes to be integer times of the
preset unit size.
[0069] In addition, the method for generating a data
frame according to the present invention may further in-
clude a second pad included in the data frame. When
the data frame is transmitted in a physical layer in a preset
modulation and coding scheme, a size of the data frame
in the physical layer may become integer times of a preset
unit size. Here, the unit size may be, for example, an
OFDM symbol unit.
[0070] FIG 8 is a diagram for explaining a method for
transmitting a data frame according to an embodiment
of the present invention. As shown in FIG. 8, the method
for transmitting a data frame according to the present
invention starts from operation (S801).
[0071] In operation (S801), an apparatus for transmit-
ting a data frame generates a data frame including at
least one first subframe and at least one second sub-
frame. Here, the first and second subframes include
length information of media access control (MAC) proto-
col data units (MPDUs) included in the first and second
subframes, and the length information of the MPDU in-
cluded in the second subframe is 0. That is, the data
frame may be an aggregated MPDU (A-MPDU) frame,
and the second subframe may be a delimiter.
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[0072] More specifically, the generating (S801) of the
data frame including at least one first subframe and at
least one second subframe may include generating the
first subframe; and generating at least one second sub-
frame so that temporal lengths of data frames transmitted
to each of a plurality of receiving terminals in the same
transmission period are the same.
[0073] In operation (S803), the apparatus for transmit-
ting a data frame transmits the data frame to a receiving
terminal. In addition, time intervals of each of the first
subframes may be determined so as to be integer times
of a preset unit size, and each of the second subframes
may have a unit size. For example, the unit size may be
4 bytes.
[0074] Meanwhile, the generating (S801) of the data
frame including at least one first subframe and at least
one second subframe may including generating a first
pad included in the data frame. Here, the sum of sizes
of the first subframe and the first pad may be integer
times of a preset unit size. That is, the first pad is used
to allow time intervals of each of the first and second
subframes to be integer times of the preset unit size.
[0075] In addition, the generating (S801) of the data
frame including at least one first subframe and at least
one second subframe may including generating a second
pad included in the data frame. Here, when the data
frame is transmitted in a physical layer in a preset mod-
ulation and coding scheme, a size of the data frame in
the physical layer may be integer times of a preset unit
size. Here, the unit size may, for example, be an OFDM
symbol unit.
[0076] FIG 9 is a diagram for explaining a method for
receiving a data frame according to an embodiment of
the present invention.
[0077] As shown in FIG. 9, the method for receiving a
data frame according to the present invention starts from
operation (S901).
[0078] In operation (S901), an apparatus for receiving
a data frame receives a data frame transmitted from a
transmitting terminal and including at least one first sub-
frame and at least one second subframe. The first and
second subframes include length information of media
access control (MAC) protocol data units (MPDUs) in-
cluded in the first and second subframes, and the length
information of the MPDU included in the second sub-
frame is 0. That is, the data frame may be an aggregated
MPDU (A-MPDU) frame , and the second subframe may
be a delimiter.
[0079] The second subframe may be a subframe gen-
erated in order to allow temporal lengths of data frames
transmitted to each of a plurality of receiving terminals in
the same transmission period to be the same. In addition,
time intervals of each of the first subframes may be de-
termined so as to be integer times of a preset unit size,
and each of the second subframes may have a unit size.
For example, the unit size may be 4 bytes.
[0080] In operation (S903), the apparatus for receiving
a data frame transmits an ACK frame for the data frame

to the transmitting terminal. Here, the apparatus for re-
ceiving a data frame may receive the data frame and
then transmit a block ACK frame to the transmitting ter-
minal after an SIFS.
[0081] Meanwhile, the data frame may further include
a first pad. Here, the sum of sizes of the first subframe
and the first pad becomes integer times of a preset unit
size. That is, the first pad is used to allow time intervals
of each of the first and second subframes to be integer
times of the preset unit size.
[0082] In addition, the data frame may further include
a second pad. Here, when the data frame is transmitted
in a physical layer in a preset modulation and coding
scheme, a size of the data frame in the physical layer is
integer times of a preset unit size.
[0083] Meanwhile, although the present invention has
been described in terms of processes in FIGS. 1 to 8,
each operation configuring the methods for generating,
transmitting and receiving a data frame according to the
present invention may be easily recognized in terms of
apparatuses. It may be understood that the operations
included in the methods for generating, transmitting and
receiving a data frame according to the present invention
correspond to components included in the apparatuses
for generating, transmitting and receiving a data frame
according to a principle of the present invention. Here,
the apparatuses for generating, transmitting and receiv-
ing a data frame may be a communication apparatus
including an access point, a station, a wireless terminal,
or the like.
[0084] That is, the apparatus for generating a data
frame in a wireless communication system according to
an embodiment of the present invention includes a first
frame generating unit generating at least one first sub-
frame; a second frame generating unit generating at least
one second subframe; and a third frame generating unit
generating a data frame including the first and second
subframes, wherein the first and second subframes in-
clude length information of MPDUs included in the first
and second subframes, and the length information of the
MPDU included in the second subframe is 0.
[0085] In addition, the apparatus for transmitting a data
frame according to an embodiment of the present inven-
tion includes a frame generating unit generating a data
frame including at least one first subframe and at least
one second subframe; and a frame transmitting unit
transmitting the data frame to a receiving terminal,
wherein the first and second subframes include length
information of MPDUs included in the first and second
subframes, and the length information of the MPDU in-
cluded in the second subframe is 0.
[0086] Further, the apparatus for receiving a data
frame according to an embodiment of the present inven-
tion includes a frame receiving unit receiving a data frame
transmitted from a transmitting terminal and including at
least one first subframe and at least one second sub-
frame; and a frame transmitting unit transmitting an ACK
frame for the data frame to the transmitting terminal,
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wherein the first and second subframes include length
information of MPDUs included in the first and second
subframes, and the length information of the MPDU in-
cluded in the second subframe is 0.
[0087] Meanwhile, the methods for generating, trans-
mitting and receiving a data frame according to the
present invention as described above may be implement-
ed by a computer program. Codes and code segments
configuring the computer program may be easily de-
duced by computer programmers in the art. In addition,
the computer program is stored in computer readable
recording media (information storage media) and is read
and executed by computers, thereby implementing the
methods according to the present invention. In addition,
the computer readable recording media includes all types
of recording media (non-tangible media such as a carrier
as well as tangible media such as a compact disk (CD),
a digital versatile disk (DVD)) that may be recorded by
the computers.
[0088] Although the present invention has been de-
scribed with reference to exemplary embodiments and
the accompanying drawings, it would be appreciated by
those skilled in the art that the present invention is not
limited thereto but various modifications and alterations
might be made without departing from the scope defined
in the claims and their equivalents.

Claims

1. A method for generating a data frame in a wireless
communication system, the method comprising:

generating at least one first subframe;
generating at least one second subframe; and
generating a data frame including the first and
second subframes,
wherein the first and second subframes include
length information of media access control
(MAC) protocol data units (MPDUs) included in
the first and second subframes, and the length
information of the MPDU included in the second
subframe is 0.

2. The method of claim 1, wherein the data frame is an
aggregated MPDU (A-MPDU) frame, and the sec-
ond subframe is a delimiter.

3. The method of claim 1, wherein the generating of
the at least one second subframe includes generat-
ing the at least one second subframe so that tempo-
ral lengths of data frames transmitted to each of a
plurality of receiving terminals in the same transmis-
sion period are the same.

4. The method of claim 1, wherein time intervals of each
of the first subframes are determined so as to be
integer times of a preset unit size, and each of the

second subframes has the unit size.

5. The method of claim 1, further comprising generating
a first pad included in the data frame, wherein the
sum of sizes of the first subframe and the first pad
is integer times of a preset unit size.

6. The method of claim 4 or 5, wherein the unit size is
4 bytes.

7. The method of claim 1, further comprising generating
a second pad included in the data frame, wherein
when the data frame is transmitted in a physical layer
in a present modulation and coding scheme, a tem-
poral length of the data frame in the physical layer
is integer times of a preset unit length.

8. A method for transmitting a data frame in a transmit-
ting apparatus in a wireless communication system,
the method comprising:

generating a data frame including at least one
first subframe and at least one second sub-
frame; and
transmitting the data frame to a receiving termi-
nal,
wherein the first and second subframes include
length information of MPDUs included in the first
and second subframes, and the length informa-
tion of the MPDU included in the second sub-
frame is 0.

9. The method of claim 8, wherein the data frame is an
A-MPDU frame, and the second subframe is a de-
limiter.

10. The method of claim 8, wherein the generating of
the data frame includes:

generating the first subframe; and
generating the at least one second subframe so
that temporal lengths of data frames transmitted
to each of a plurality of receiving terminals in the
same transmission period are the same.

11. The method of claim 8, wherein time intervals of each
of the first subframes are determined so as to be
integer times of a preset unit size, and
each of the second subframes has the unit size.

12. The method of claim 8, wherein the generating of
the data frame includes generating a first pad includ-
ed in the data frame, and
the sum of sizes of the first subframe and the first
pad is integer times of a preset unit size.

13. The method of claim 11 or 12, wherein the unit size
is 4 bytes.
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14. The method of claim 8, wherein the generating of
the data frame includes generating a second pad
included in the data frame, and
when the data frame is transmitted in a physical layer
in a present modulation and coding scheme, a tem-
poral length of the data frame in the physical layer
is integer times of a preset unit length.

15. A method for receiving a data frame in a receiving
terminal in a wireless communication system, the
method comprising:

receiving a data frame transmitted from a trans-
mitting terminal and including at least one first
subframe and at least one second subframe;
and
transmitting an ACK frame for the data frame to
the transmitting terminal,
wherein the first and second subframes include
length information of MPDUs included in the first
and second subframes, and the length informa-
tion of the MPDU included in the second sub-
frame is 0.

16. The method of claim 15, wherein the data frame is
an A-MPDU frame, and
the second subframe is a delimiter.

17. The method of claim 15, wherein the second sub-
frame is a subframe generated in order to allow tem-
poral lengths of data frames transmitted to each of
a plurality of receiving terminals in the same trans-
mission period to be the same.

18. The method of claim 15, wherein time intervals of
each of the first subframes are determined so as to
be integer times of a preset unit size, and each of
the second subframes has the unit size.

19. The method of claim 15, wherein the data frame fur-
ther includes a first pad, and the sum of sizes of the
first subframe and the first pad is integer times of a
preset unit size.

20. The method of claim 15, wherein the data frame fur-
ther includes a second pad, and when the data frame
is transmitted in a physical layer in a present modu-
lation and coding scheme, a temporal length of the
data frame in the physical layer is integer times of a
preset unit length.
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